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ill=POOR QUALITY

T_. L_ttro,iw:tion

The _.,:i,i base ,,,_,,,*io, ,,f s,>iAdcatalyst su.tfa,',' greatly affe,:t theil ,:._tah'ti,:pr.r ..........

._,'ti_'it;,'s_ Th._refore. it is impoltant to quantify ._,:i,.tbase properties of vaIi,,us

l'_,_M ¢ _" " _at>Avl.i,:iuai<;,:,:-_, c uath,_x, il ,b _igldtt_.ant t,o curlelat-, tlto_e qu_ttitie,. _vi_.tt,

.... ,:ata_-tlc mechatfsms .and ,,,.,:,:tv.':t:_;:; -n-_ .,,i.,..+:,,;,;,,_,..,.,, : ,,,.,. in order to uavlerstar, d ". '- "

i,.._,,,_, ,,,.,. ,.>.:_._iv_l_ The wJ.id ,.t,:'tivities are ohen reialed to alt a,:i,:i ,.)r b_se
'" ' 0 ' "" "

• ' "_hilethe ' '" " '_e,e,._lvlty ,d a, atalvst i,, ,.oltd:_te,._).,...iiLt ht & :)i:,_,:£al _it, I_lt_tlt i_llgo., - - .

,,,.k .:>ve_.:'.ll:_,:i.,Et>'c,r ba£,:ity of the solid _u.Hace Since t),ere is no ..,qle,lua,:

physic..')i qn-.antit.v l,'.) express expe,q.mental acid base properties, for this put? ose

titeele:ctroneg_tlvity alia partialcitatges liave been used. ?``

The activlb of a solid scafa,:e can be expressed by the ._trength and aumbel

<)t the acid points (acid strength) and the basi,:ity by the tl.rength and number

,.,,-'the base poinl;s (base{' str_ngthj." " ttowever, in most past work, the _ctivilv

fim,:hon ), _vhile_v_.sexpressed by the H_ fm-<tion (Ita.mmett Deyrap _cidity " _-_"'

the i:_si,:it,: w._s e,:pressed by the H_ im,.,:ti,m. In ,)thet words, the acidity s,:9.ie

i_ diit"4_em horn the basidtv scale for a angle _olid ,:atalyst. Combining the

,,,.:.t,-_.r. m-'.,lh.,.,d f.o_ base ,_stributions, ,::he can estimate and d_s,-,-ib_ tlt__ ->.id

?,,,_o suensd_. ,)f a soli,i surfa,:,: in a n,)n-poiar solveat ush_g the. ii-. fu_t,:ti,>n

" ' " tb_ ' s ' " ' _,.al_. ¢ "_ur .:.v:m [,a_ _1.t_n_iit. th,-.:.%UtitC,l _teIlV_,-t _.I Xte)'_

_'_r'mg j_' i;"Ant t-I.: "

.. i-)lStllbUt l¢)!ts; .'_e.w,e_ :_.ieltto,, _,t Determinin 8 Acid B_,se SIr._ngl.h ......

"_t ¢' I" I _' " 1 r • 1 " "
• )|/,[/t _.a L" " IUi_'. t!Oltxu_.._.:t,_tc _tl_.lt_l_ _,__on,a _uata,:e ,:an be ,tes,:nb,.a l,,v the H. "" "

-.,:presents the .:_b:Aity of solid su.tface which gives protons to a neutral base {ia-

._:i,__+c.r%r measurement) abs,>rt:,e,{ on the solid surface and changes them t,., ._

• Numbers in margin indicate pagination of foreign text.
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AH AH<J,H A.

H=,p_J

tin Jo_.,2 CO_i ;i:

IH'IH" ! O1NBuN_ N_N'H; l
A A" AH ,. A" A" _ "_

I I I ! 0_N'rcA. ]H" IH" ]H"
B B = = B B a = I_'/' B-I*> B s

" "" " iplr l_, i _l_ratmn Print e

Ho. the ability of an _,:id point to give I protons (add strength H,_) or that ,)fa

b-:'tsepoint to ;_dveI {coNugate ecia) protons (base _trength H0},

AH: ecid pont, B: base point (The size ofietters indicate the strength), BuNH.,:

:_ L,utbl,u,£tLe, TCA: tsi,:ld_,t,J .acetate, I b_e htdi,._tt,1.

i. titration ,.'i _cid point; '2. titration of base point.

" _ " 5_,:,.,_4uV,.:_Le,._a,.td, '

Th: ._rane titrations _uch as the Joknson _,' and BenesP _methods belong to

t.hi_ Although there are v_rious problems on this meth,._d, they are still u*.iii_e,_

" ' " " " ""Lt Fig 1 we presem.lOt ,_J;tara,.'tenzutg a,ci'dic prop ezties of tile _olld _uH&e."

a pv:;cess of th[5 titration. If there are e,.i,ti,: points of H,,_< pK.ra+ c,n the $,)iid

_u.ria,:e suspended in benzene, an absorbed Lndicato_ (.I) turns into a conjugate

acid (ill _').

J.n the above, pt';z,t* represents a aegetlve of logazidm_ of the dis_o,:iati,.,n

,:,.instant i,)z IH*. Now one ,:an tit_te the a,:idi,: points by use of more basic

base (n butyiamine r_ than the indicator, and then one can determine the ._m,:;um,

F " ! s i.,O,_ _:,, ._,,_ d I1,:, " pKz_r- ,from the. -.quiwl_m mm_.be, of ' - ,:,resumed umtll the.
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_cldi,. ,.,Ao_ (Itt*;, ,ti_appe_ts. U,iltg ttanmtett 1.,a_e htdic_tols uf v_iou_ pt,i.rH*

v.._luea, .:,ae ,:an 4eterIaine .>:idities of v_ious ,'_rengths v;hc, se lower iimits ._e

[q- Then one can obtain relations between H,: and acidity on the _<,li<t surtace

' ' _ ' oastrmatton.TiG is _. metao,a of ' ' ',.leternmung o.,:ld strength '" " '

tO_-, th.: -4k=_ ,tastd_, the _m-_ount of base points (b-asicit.v) is detem'&ed _,., .a

titr._tipn ,>f n,>n-p,:lar susp en_i,>ns withb eaz,)i,: ,)t acetic _,:i& using br,?mthim,?t-
¢,

C,m__ an,a mT.roitnmne type _xs _ mcu,zatoi. It is ex ,ressed by the H_ Iun,Tt:t,_,

,;M,:k _vpiesents th_ _.bility to pull pzot,>ns out from en ,_,:i,i mdi,:ator . Tki,

meth,:.,i ,:an be used t,) d,_w_iLo..... base strength ,iistributipns ,m}v.. t,:,[ str,>ag!v

r,_aSl, ,-_tt.-.-_lVSt:such ._tb L:a_J and X,leO o_ to Ineasute basl,z_tv up to .:-_,:e_taut

_ti_lt_ltt.' " Althuagh thele _;ef: , G_, xepc,_ts th._t botlt _ddity and l.,,_,_,;-

it 5, were measured fe_ _,:idic _nd badc points on the same _otid sm'face. ::s'_'_''

However. t_o scales are different fo_ acidic and basi,: strengths.

The. g_es_.,,i. _uthc, rs de_,:dbed -a value of the H.: fuxt,:tion f(,l ,.onjttgate :_ci&

_.t the base ]:-oint by the base strength H.:,?; No ,:olo_ change of the indicator I

,.,,:cur_, if there is ,ao _cid point of H.:, _ pK.r_r _ on the solid suspended in benzene

(_._. Fi s. 1). By Mdiag a _taMaxd _,:id solution (triclfl,)to _c_tate) to it, the

am'.,unt of bail,: points (baficity) for ba_e stlength H,:, > pt(sH* is determined.

_he end ,_f th_ titr_ti,:,n i_ .._ color change of I to IH + The base strength is

,gel:algal .!.ts the .:.tbilltv of comusate _t,.i&, wtdch _,_e produced by _tn -_d_tt_,lt ,.;i

r..... the .acid stan,laxd s,:tuti,)n to base p:)h_t_, t,) giw: pv_tol_s to the.
!')l'q;_,:)J.ki _ .'lia *"

m,::,:._,,.r :!fhis newe_ meth,?,i oi ,ietermining base point_ uses the same Hanunet.l

base ut(ti,:ato_s ux.mzect foI I,tte tiuation of acid point_, and t.he _ame t:- nm,:uon

,3,S & _C._X]-_ r'z;,_ ;,:id base at_ength distnbutmn. That is, by a .::>n_,hiation of the

tr._,iit::.,:t_i _,:i,: strensth ,!istrii:,uti,.'n _nd our x_e_, basic strength distribution
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FI_. 2 Add ba_e _ength distribution of ._daahla (01, _ctivated _h_dua (A), "t-

_Inllna (21, TiO;, w._s thermally treated ._t 300'C (At, and ilo treatment (0),

: " --' iM_SO,. 7H,,,O was t.hermallv t.reMed ;.d 3(IU°C (0 i and T2u'C

(activity a _um of all poinl._ whose H,: wxlues are equal t_._oz _m.:xl1__r*,h,:xnthe

v.:_iue ,_t th, horizontal axis: basicity: a sum of all poinl.s whose H,:: values ore

, ' ilOIi_Olit al aX.iS i.
=q_al t,:,_ati_ez th_n the v_iue at the _ " ' ,

measurement.m, one ciilt Ielaresent acid stIen_Ith dis+ributi,-.n+ of .adeOa, 7_ri-2,'_,,aItd

,4 -_)Sonic ,_[ our _esults _z,:. dlsplave4 hi Pi_, 22.T[O_ by the c,mtiuvn ..,:ale of ..,-.

2 The 9,.rongest Point H,.: and a Unhqed SoMe for Acidity and Basi,:ity

The __,:idsl.ren81.h distribution of solid CatalySlrS iS t.Iadi!i,)iialiy represented by

the ii&dm',ani ,v:id _t_ertgth Ho, whkh is tile sin-olIest pI(.r_r÷ vdue o[ the ihui,m_.tt

base i.ndi,:atozs whose color change to _cid.i,: sides on the solid surface. :v-i"

This was _pplied to solid _cids using Hc _s a measure. On the other hand,
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• 41. •the h,z_sestrertgth -dimly, nile, r, _;_s _pplied only a few sdid bases using H_ ,._ _

me._sure '_ The present authors determined _,:id base strength distributions of

v_riou_ _olid ,:ompounds such as metal oxides, metal sulfates, meta] tungstates.

We f_uad th.:_t t.h: m_ximam H:. value of the _,:id " "p_,ut_ is eqaal to th.:tt of the. t,_b-.

? .,mr fr:,m ._achdistribution. We de!me this H,:, v_lue e.s the strongest point." As

,:oen in Fig '2. both ._,:i,Sty an,] basicity are zero at H,:_. For .all solid ,_.amples only
4]

,$-- jr lia ..

.... •:m :::.niyp _:,int a'lfi,:k represents the str,)agest wlues f,_r ._n .>=i?dc " -" " 'T_ :.- - i';vILP_ &i;'2

,-,._+ point dmult,me,mdy

q.'.il [[__.a.,:.zt&e ri,-: v;.due is ' posit v.-.,turtle i the ._did _uztz_,:,. iLas _trOILg base ?

c;ad '_;e.ak .,.:i,l p ,._h_t_, while when it is large negative, the stuhce l'_as st:,::ag .>:i,i

pgm.'._ _nd weak base p,:ints [n othe_ w,ozds. the strong point H;. is _, physi,:_!

m-._uf.'-. _f .v:iditv _n,.[ bad,:ity of die wild _urfa,:e. r_zthe_, the str(,agest point.

!I may e,l.*c,represent the strongest points of eu:i,tlty _n,l l:,:_sldty of the _,:,tid

surfa,: _. winch is p_xilv covered b:: -aanine oz .:_dd _t,_dard s,.,lution_ In Fig, ?

v.._zious sofids aze fiste,.'l in ,ie,:reasiitg order of t,hei_ H: vdue_. Further. we add

tit-. ti,,ditioic_ _i_.t_ of s,lid _dd _aid [,a_eto Fi 8, 3.

Sin,:e the v._lue of the strongest point H,: is observable, they vary depen'._dr.g

,,n the sm'fa,:est, ru,:tu.re of solid _s well _s type of _olid compouMs. ':'i The most

_,si,ifi,._zt_'-"'' fac_,,zs ozt If,-,.m,:iude'' w_tez molecules of crystal water, ttydroxides

numb er of protons, and their b ondlag states. *'_:?

4. _,-i,_ Base Strength P_rameter Sensitive to Suria,:e Structure, and Rei__',ion

L,,C.I._'__iE _Lit_.li_iiIV_.P:_iaaliete_ arid the. Si.zoltge_tPvhti, H_,

Tz '!_ld_._.r;;.:.,]iat ;'._Z:OUapar.._nieters which represent .:,:iditv. ,_ad b-aai,:itv.

_.oii:i m,ta} ,:,:,mpoun,is and oxides. The eie,:tronegativity and parti._l ,:harg_
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,i:ll J)tt BoO(15)5"_ozWO,,2H.t()(12P>ZrOz(I1.5)
H, if- >Vz0s(9)A.5_O{9_>,,,ll-/,[.I (8)(-_)

> _,Z_,l.""H72)> Bo(OH)',X70_b.M_)H)2(6'8)

MgSO_.TH20 (60), CaCO-j(GO_CaS_.WH_O(6LO) A,

/_pOd&O)A> "50f155)A>BzO-J52),Z_

> CaWC_-_>_WO_¢,0)_') K.f:z)A
> MgSCL(_,_4_);.;.',.4oo'C-t¢,.,,v.)>MoO.X2JY"

> t6OdZO)A>5b-pp5)> wo_)>_o_/)

>_so,(o_o._(o)_,_._(-;.o_,r,,,_
,;,il_,_,i'l.

%) ..>:_,)_;./_. J(-56)A, _'_ r,L(-sr_)A

r z_ 3 Ad.,JlLv <sz[,_L,a_,:_tyoz,lez of v_i,,u_ _oIi& d._.p_.ztdi_g on theh _tzong_._t

! _r,mgiv ha.6,: ._(,ti,:l: '._ strongly _cidic solid; 3, _ctivatefi .lmina; 4..y-,_imin_

3..,hi"2r, a. O, SUIEN bunted at 400'C; 7, dli,:a: Mn'ch_a: 8. SUIEN l>un_..,.l ,J.l

._,) A: _<)lidacid. B _olid ba_e 11, fi._es h_ () z%,r-,.n_,
- - - '_ " %'g%_O '

'he strongest pc, m* H,: "_-'



el" i_)_.__.o_=I Ove_Jl _,:-ales zepzesendng _ddity and basi,:ity o[ solid metals and oxygen

,:gmpc, uilds, ....

owr.dl _,:.de fi)r acidity and

ba-4,_ity

Characteristics

p._rtiai neg:_tive charge of

;,_.d,_d (,xygen ('t)

_ie,:tr_., ne_at;.vity of"a metal

,v 1

ii, , ii L/iLh. "1

theoretical one value for each compound

H,'_

theoretical one vMue for each vaient state -f

me t al

,:,b_efved ' _ "(aqueo.b _dutioa), one _u-. f_,i

eadl solid

(,[,served (nonpolar _(,iver, t)" one vaiue for
1'_._,A ,,,ad

_r," ii!d,,p,mdent of surfa,:e ._tructures of solid; they _te struclur_lly ins_.ns,-

-.i-. _,.ai_uiietei_--' '-"_ '.... hlttLough they ,:vltlelate _;.ith _.Pv, (zeIo pohLt ,,f

,:harge) _ and the strongest ,_,:id point H_,i_,i:>, such correlations are found ,-,niv

_or the s_me kind of solids. For n-inch wider ranges of solid, no corrdation was

c,l:,sezved, Fu.rthet ZPC is sensitive to the surface structu_re but it is ,'ontroverdal

aia,:e it. is measured ;m ,:olloidd suspension, 2a'_5'_6-

A,:,:,?_,ting t,? the homogeneity principle of electro negativity (Sanderson), _7:
1

| 1 _, 1 1

m-. ooncaag e_e,:trons term to di_tril:,ute toward a more electro negative atom u_an

the c,thez _toii, azi<] _l] constituent aton_ ,_e r, ea_ly equal in electzo rtegativit.v,

F,:,r metal ,.'c,m!.,,.,unds and oxides the elect:*., aegativities of metui _nd oxygen

at,:,t-ft_ _I_ equal t.,_, tha! of the molecule. Let 5t¢*,, So,. and Sm be ele, tlt,
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1=.

E5
o-

-5

0.1

I. , I I ,

>,e;_ f_ -

W03 _'

I ! I I I

O2 0,3 0.4 0.5 0.6 0.7

Fi_, _ C._mp_rison o[ the strongest point _ {u. m-.-_

charges i_')of bonded oxygen} '9)

1. v_,_ioa_ _lnfi.n_; 2. -l-_lmilt_; 3. o,lmhx_,

_nd partial r, eg_tlre

n%ativlties of the met_] _tom whose p_rtial charge is ,¢, of the oxygen atom

¢,h,_:_*.p_tied ,:h,_i_e i_ "t. Then the electro a_.l_tivltie_ i_ lh_e_[ h_ "f:

Sm= S - So'_i $o "_ ---- 5.21- -i,T5_. (1)

W_ obtaine,:l a crude correlation between c_lcutated values of _' and the str,)u_est

1 r

_,,:,ua, It:, w[a,:i_ h di_pl_,yed ht P[_. 4 _'T̀he. lai_el the. "f vAue _,_d the _:md]_,

the elect:;? n,..gativit:," Sm, the more basic the _olid suda,:e is (s,:.._ttering c,f I1

;'a|,,."_ i_ Fig 4 may be due to _uxface _trucl.ure of solids). Thls is coltsislent-

thv
,',i_l: ofli..: f_dia_s the. _laAlei fit.. de,t_,:, l_.gatlv].t_ ,...[m_.tal iolts, the. ia:__:

-' .... _ oin{ H. ':,f solid metal sulfates _i'! or solid rnet_ oxides:' ' the lar_.,et +g"'

.-![_,_ren,:e m electr(, negativity of metal and oxygen ..atorm. the weaker the _ci,:|it)

,.,[ metal ,)_,]e _uxfa,:e aad nqueous _olution of v.ud_._;:" further, the _raalie_ X,,

the ;,veakeI the a,:idit.v of metal ioIls. _)

1124
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v v,:]!d]_.:u_s _:lelatlon bd_,een ZPC and the _tr,>n_e_t p.:,h_tTI_:.t __- _, _'

£°'1" "_" ....

L_,,. (a,_](]'i i_ it, [,e(onl_ a nesa.t]ve ha (i_ur[__ _'5' ideadn_ Vlotmts h_ _._a.e._,_,l__-
, . ° L-; ",'_

,Ah_.l (l.,a._e) is t,_be,.,ml_. ,_ positive ,.ttarl_e 175 aqukiut_ prot,_as fl,_m v_ate_. '-

Diffe:ence between positive and negMive charges <,n the s,.,lid surface vaxies with

pH of the ._queous me,iium

The _,:Itemati,: ,flag, am of this wfiation is shown in Fi_ =3 ZPC ,:,_:respon&

tc the I:,H vc,iue _t. _vhi,:h the -di_erence is zero, This rdation looks simiba to that

},etween the acid base streg_.h distlil:,ution und the strongest point H_,, which is

,xtsplay_._t ill e _, 5. V/ken the _,aclltv._ is _tronget on solid _urfa,-e, ZFC _s

mr.',ile:, and ;;'hut the basi,:ity is s*r_.,nge,, ZPC is larlger, 2a'_e':

Expenmemal vedues 2L2' of ZPC ,:errelate wil.h those of the strongest I, oill!

"" ' ,._. ".... ,ieviati,)ns may _,_' due to solvent effe,:ls ,;n_-i &* $1b)}_/ll ill Fig. - L/OSeIV_-'! -

_,__d,_, .,* _,._s,,:.,tv of s(,lld s_fa,:,e., ZPC is ,:d,o M[e,:ted by _;,_t*._ ht _<,lhd. ",'"

i i 7,:'(' _.nd tJte _troagesl !i,oixtt H_:_ .:LI_ m,e.as_ed k,r the same sample (Sqtllle

.a.ni(,u_II1 ,.,[ _;_._iel ,)It t.he so]i,] Sl.Llrf&,:.'t: arid if wMeI etnd n,:,n-l;,ola_ so_veltt ton-

i
uxk,ta- _ dr-. _.:,.,v de_,., iv, tlt.. IL ht.,-t],:,n ,_,[ _v,Ivv_tt _f..::,.e. _t -.,. ,v,_

_keh" th._.t both surfaces .h_ve the same _ddlc and basi,: properties and the same

v.de ,.,f '[-L. If the solid surfa,ee for ZPC measurement releases protons to the

m,Jh,:at,_'' I ,:_,_:tm,:lt .a_ the. _qu_.,,us _,_luti,m ,t,_.s t,_ I. the equati,m !'"-')_-_-

II ..... = ZPC-; Iog(f',.*/J'O (2)

_lt..re it:,,max attd f' _re the strongest point It-= and an a<tivity ,.oefftcient ha

aqaeou_ medium When the second term is neglected, Hc,,max - ZPC)i

|U
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3. ApI:,e_,:e of Acid Base Stren_h Distributions and the Strolx_est Point

Th.: acid point on sofid compounds which contain oxygen an,] metal aton_

"'_:':':-_+'_ I with ,:ot,_dinMed wat e_,,_il_lst_ Of pa_t]a.ll) _ ,:italged itieia] _toll-ll) ti) ' 'l

'Tmgle,:uies _,!; _t,_i,:hiometri,: r_tio n= 1-2), '_''3_3_i'a7)and negatively charged oxv-

.... - 3:_,3S,:19',
_el! ;'t|OIil__ 1",_ i ,:oordillMed with prol.ons{III). . On the other h.__nd, the base

L_,_a_i_ ,, ,_l I with hy&oxyl group_ (V). 3_''_2'These. ,re t_vctu,:ed by a_.,-

_<,rpl.ic_nand 4e_orption of water and by co;ordination and cLi_so,:iation c,f pzol.ons

_s _h_wn in eq. (3)_ As a result_ the acid-base strength distribution ,_eveM_s(

+H,O /H -It"
n M+I0 ,__________(M+s').'"O _ (M-OIl) ÷_'-I

- H,O \H " + H*

[Ij []13 iv]
-H +

+ (n- I)M +_,(O..-H) -r,+, _ O-r, ( 3 )
+II +

[]] [m] [iv]

When the: solid ,:atalyst is prepared by predpitatio_,, ,:opredpitati_)n. ,)z &yiag

_nd burning the solid, prot,)us, cations and anions can move in aqueous, water,

or steam media and electrons in the _oli& can ex&ange pofitions fast enough

that they can attain an equilibrium. Therefore there is only one mongest It

value fc,r a s_did surface. _ other words, the acid base strength distribution with

the strongest point H:, and hequencies for acid and base points are det.em_ined

b._ 'dl._"equi![brium _tate 8iveil b,k' _tt. (4):

13



/ll
M+I,...O +O-r, ;__(M...OH)J,-I-t(O...H)-r,+1

\H

/H (00_)

n M+Io+H_O _ (M_J,)....O _
xtt

/H
+M ÷a, (_,)

(M*J')'-'"'O\ H _)

(4

foI _.q. 4: 1. neutr_,l; 2. hydration.

OF POOR QUALtTY

_, Sunmlary

The strongest point H,:, is one of the tools to understand _,:id base properties

of solifisurface.We below show our work using the strongest H_::as a _cid-E,.se

_,&[e

Liquid phase isopropylreatctionofm-cresolby propylene takes pl-acewith eith_.z

solidacids oz solidbases _4,_s)However catalyticactivitiesand sele,:tivitiesvary

_i_idft,._ntl.vfrom catalystto catalyst.We carriedout the £e_,:tioztby ushtg metal

c,xides, hydro._ides, sul_des, su_f_tes_ _nd tuagst_tes and obtained a ,:orrel,_ti,:,n

between catalyticactivityand the strongestpoint H,.:,.We concluded that the 1125

,._ta, vh,_ _tivity _xlsesfrom casbonium ions for solid,:_t_]vsts whos_. _tvmgest

7 ._ir,t v,_Jues are less ",, from caxbanions for solid ca tMvsts,_ whose strongest

poi_l v__lue are larger than 10, and from both acid and base points for those

_lu,nl itave the H:, vatue ,)[ 4 - o._':FurtMr hon: correlation t._eiw_.elt seie,:tivzt3:

. ) ;.'l L ._tl.":.!" c,-i_<,prc, pyl ,:ompounds and the strongest point H,, we found that the .... t.

sele,:tivi!yincreased as the basicityof sofid s_face increased_'_''

We succeeded to design and develop metM sulfates,/alminacatMysts "_}d,zh

_,_ze _up erioz/n c atalyti,: activities and oztho selectivlties by applyiag ,:,LLr_d_n_, ''_ r

These ,:atalysts are acid base type: 7) For polar solvent systems, valuesof the

strongest point It,-, should be corrected by an effect of solvent Alternatively, the

l-I_,_-,du_.may be detezamaed i_ polo_ solvent_.

14
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